SUMMARY We report a case in which pulmonary embolectomy was crucial in the successful outcome of an operation to remove a right sided atrial myxoma. The association between such myxomata and embolisation is emphasised and guidelines for the rational investigation and treatment of such lesions are given.
The occurrence of peripheral emboli is relatively common and well documented with left atrial myxoma,'-3 and it is not surprising, therefore, that right atrial myxoma should give rise to pulmonary emboli. 4 Indeed, the association of pulmonary emboli with right atrial myxoma has been recognised at necropsy for many years; Chiari5 reported the first case in 1931. The clinical recognition of this association, however, is less well documented4 6 7 and a search of the published reports discloses only two pulmonary embolectomy8 9 performed during an operation to remove a right sided myxoma, and in neither case was the outcome successful. We report here the successful removal of a right atrial myxoma in a case where pulmonary embolectomy was crucial.
Case report A 52 year old housewife was admitted with sudden swelling of the right arm accompanied by a dull ache. She complained of increasing tiredness for the six months before admission, with progressive exertional dyspnoea for the last three weeks. Her respectively. Contrast injection showed a large irregular filling defect occupying two thirds of the right atrium and prolapsing through the tricuspid valve. In addition, there was stagnation of blood flow in this area. A biopsy was taken using a "Bioptome" introduced viE the right femoral vein. This confirmed the diagnosis of atrial myxoma.
Before operation, the patient was treated with an intravenous infusion of heparin, 40000 IU a day, together with diuretics. On this, the swelling of the right arm subsided but the cardiac symptoms and signs persisted.
At operation, the right atrium was much enlarged and tense. The right ventricle was likewise enlarged and poorly contractile. The pulmonary artery was dilated and tense, while the left side of the heart appeared normal. Intracardiac pressure readings showed a moderate rise in the right ventricular systolic pressure (41 mmHg), a gross increase in the mean right atrial pressure (25 mmHg), but only a slightly raised left atrial pressure (9 mmHg). Ascending aortic and bicaval cannulations were carried out, great care being taken in the placement ofthe latter so as not to dislodge the tumour. The left ventricle was not vented. Hypothermic (18°C) cardiopulmonary bypass with cardioplegic arrest was used.
The right atrium was opened longitudinally and a large pedunculated myxoma, arising from the atrial septum, was found obstructing the tricuspid orifice.
No thrombus was present on its surface. The myxoma (5 x 3 5 x 3 5 cm) and its base were excised. The left atrium was explored but no left sided extension was found. Both atria were closed and an attempt was made to discontinue cardiopulmonary bypass. This had to be reinstituted because of right ventricular distension and conspicuous increase in right atrial pressure. A further attempt to discontinue bypass failed, despite the use of inotropic support. The pulmonary trunk was then opened longitudinally, and massive organised emboli (Fig.) sucked from both lungs, the right lung being compressed directly to facilitate clearance. After this, cardiopulmonary bypass was discontinued using only minimal inotropic support. The mean right atrial pressure was now 12 mmHg.
The postoperative course was uneventful.
Histological examination of the tumour confirmed the diagnosis of myxoma and disclosed that the pulmonary emboli consisted solely of organised thrombus with no admixture of tumour. At review, eight months later, the patient was asymptomatic. The cardiothoracic ratio was normal, as was the electrocardiogram. Warfarin was the only drug being given.
Discussion
Atrial myxomata account for 50% of primary cardiac tumours'0 and were first treated using cardiopulmonary bypass in 1954.11 Right atrial myomata account for 25% of all cardiac myxomata and generally present as right sided cardiac failure, with or without signs of tricuspid valve disease, pulmonary embolism, or constitutional illness.3 4 7 The association between atrial myxomata and embolism is well recognised. This phenomenon is generally attributable to the exposed nature and constant agitation of the tumour which results in detachment of either fragments of the tumour or of the overlying thrombus. In the present case, however, on the basis of the cineangiographic appearances, the source of the thromboembolism was, most probably, the great veins. Embolism in the peripheral arterial system occasionally is the first indication of a left sided tumour. 1-3 It has been suggested6 12 13 that embolism from a right sided myxoma is less common, but it appears that the incidence is the same for both sides of the heart, considering the relative occurrence of the two tumours. 10 Pulmonary embolism, however, is more likely to be asymptomatic, misdiagnosed, or diagnosed late than peripherally-sited emboli. 4 12 14 Furthermore, while systemic arterial emboli in a young person, without bacterial endocarditis and in sinus rhythm, should make one suspect a left atrial myxoma, a similar relation between pulmonary emboli and right atrial myxoma, in those without predisposition to thromboembolism, should be remembered.
The present case appears to be the first to be reported where pulmonary embolectomy was instrumental in the successful outcome of an operation to remove a right sided atrial myxoma. The mode of presentation was also highly unusual, namely the sudden onset of swelling ofthe right arm caused by brachial and axillary vein thrombosis, which probably was the result of stasis, very poor blood flow having been noted in the right atrium and the superior vena cava at the time of cardiac catheterisation.
In view of the above observations, and as diagnostic techniques move away from angiography and towards echocardiography alone, it is recommended that in all cases of right atrial myxoma diagnosed by echocardiography, a radioisotope lung scan be performed. If emboli are present, an opinion can be formed before operation, on the basis of their sites and their extent, concerning the need for embolectomy. This may require modification in the light of intraoperative pressure recordings. When pulmonary arterial hypertension has supervened, embolectomy is mandatory.7 8 14 In the present case, though it is apparent from the pulmonary perfusion scan that extensive pulmonary embolism to the left lung predated cardiac catheterisation by several days at least, further significant embolisation had occurred between carrying out the catheterisation study and operation, as evidenced by the subsequent rise in pulmonary arterial pressure. It is possible that there was further thromboembolism or that thrombus was dislodged at the time of operation, but the possibility remains that the act of catheterisation or biopsy was instrumental in dislodging thrombus. In view of the current degree of accuracy in diagnosing cardiac myxomata by echocardiography alone3 15 16 it may be argued that cardiac catheterisation and biopsy have little to add, and may be hazardous in certain cases. 
